Characterization of the phosphorylated intermediate of the K+-translocating Kdp-ATPase from Escherichia coli.
During ATP hydrolysis the K+-translocating Kdp-ATPase from Escherichia coli forms a phosphorylated intermediate as part of the catalytic cycle. The influence of effectors (K+, Na+, Mg2+, ATP, ADP) and inhibitors (vanadate, N-ethylmaleimide, bafilomycin A1) on the phosphointermediate level and on the ATPase activity was analyzed in purified wild-type enzyme (apparent Km = 10 microM) and a KdpA mutant ATPase exhibiting a lower affinity for K+ (Km = 6 mM). Based on these data we propose a minimum reaction scheme consisting of (i) a Mg2+-dependent protein kinase, (ii) a Mg2+-dependent and K+-stimulated phosphoprotein phosphatase, and (iii) a K+-independent basal phosphoprotein phosphatase. The findings of a K+-uncoupled basal activity, inhibition by high K+ concentrations, lower ATP saturation values for the phosphorylation than for the overall ATPase reaction, and presumed reversibility of the phosphoprotein formation by excess ADP indicated similarities in fundamental principles of the reaction cycle between the Kdp-ATPase and eukaryotic E1E2-ATPases. The phosphoprotein was tentatively characterized as an acylphosphate on the basis of its alkali-lability and its sensitivity to hydroxylamine. The KdpB polypeptide was identified as the phosphorylated subunit after electrophoretic separation at pH 2.4, 4 degrees C of cytoplasmic membranes or of purified ATPase labeled with [gamma-32P]ATP.